The paper explores the incidence of over and under education and the effect on earnings for immigrants and natives who hold UK qualifications, drawn from the Quarterly Labour 
Introduction
The current UK immigrant population is fairly ethnically diverse. Before the Second
World War approximately half of Britain's immigrants came from Old Commonwealth countries such as Canada, Australia and New Zealand.
1 From the 1950s onwards there were growing numbers from New Commonwealth countries such as the Caribbean, Africa and India (see Bell 1997) . Recent empirical evidence suggests that on average, UK immigrants perform better than natives in the UK labour market, both in terms of higher employment and earnings.
3 However ethnic differences still exist, with non-white immigrants tending to perform worse, compared to both white natives and white immigrants (Clark and Lindley 2005) . A standard argument in the literature is that racial inequality in the labour market can be reduced by encouraging investments in human capital. However if disadvantaged workers possess higher levels of education and cannot successfully find employment in inappropriately skilled occupations, then the return to their qualifications will be relatively lower. This paper investigates whether there is a higher propensity for over-education and a lower return to education for minority ethnic groups and immigrants, after conditioning on differences in other socio-economic characteristics.
Previous evidence suggests that the consequences of over-education on earnings are mostly negative. Empirical studies find that the returns to over-education, whilst positive, are generally less than the returns to required education. 4 Hence there is a negative earnings effect associated with not utilizing education fully. However, there have been few British studies investigating over-education amongst immigrant workers. 5 Exceptions include Battu and Sloane (2004) , as well as Dex and Lindley (2007) who focus on ethnic differences. The former find that workers from different ethnic groups have varying levels of mismatch between education and occupation. For non-whites, they find evidence that the effect of an over-education on earnings is larger for immigrants compared to those born in the UK.
Of course ethnic differentials in over-education may be observed without necessarily attributing this to labour market discrimination. For example, there may be differences in the `quality' of education in terms of subjects, grades and institutions attended. Battacharya, Ison and Blair (2006) show that UK minority ethnic groups under perform in terms of achieving 5 or more GCSE grades A-C. 6 Jones and Elias (2005) show that UK minority ethnic groups are far less likely than Whites to obtain a first or upper second class graduate degree, with
Black Caribbean and African, as well as Pakistani/Bangladeshi students performing particularly low compared to White students. 7 In addition, some workers may have lower levels qualifications but higher levels of job experience to compensate, so that skills and experience are also important (Sicherman 1991) . Immigrants are likely to possess much lower levels of UK labour market experience on average, although it is assumed that they accumulate UK specific knowledge and skills with time spent in the UK labour market.
Finally, over-education differences may be a consequence of career mobility, since some higher educated workers may be in the early stages of their career and awaiting accelerated progression (see Dex and Lindley 2007) .
This study adds to this literature by focusing specifically on the over-education of UK immigrants. This is undertaken in two ways. Firstly, an ordered logit analysis is undertaken to determine whether non-white immigrants and natives with British highest qualifications are more likely to be over and under-educated compare to their white counterparts. Second, earnings equations are estimated to examine whether British educated immigrants and minority ethnic groups exhibit a larger or smaller earnings difference as a consequence of over-education compared to natives. Attention is also paid to the return on occupational skills that may exist over and above qualifications. A further novelty here is that the data set allows the distinction between composite minority ethnic groups.
The paper proceeds as follows. The next section provides an overview of the data and presents some descriptive statistics for the over and under-education of immigrants and natives. Section 3 describes the econometric models used in the paper, whilst sections 4 and 5 provide the empirical results for the incidence of over and under-education, as well as the determinants of earnings, respectively. The final section concludes.
Data and descriptive statistics
The data are drawn from the Quarterly Labour Force Survey (QLFS), conducted by the Office for National Statistics (ONS), and represent pooled cross-sections over the period 1993-2003. 8 The QLFS collects information on earnings, employment and socio-economic characteristics such as age and martial status, but also human capital information in the form of years of schooling and the highest qualification held by the respondent. The definition of a native is being born in the UK. 9 However, the QLFS codes all foreign qualifications into the one composite category of `other' qualification regardless of the level. Consequently, the sample of immigrants used throughout this analysis is restricted to those with UK highest qualifications.
10
Despite the large sample size of the QLFS, there is still a need in some cases to combine ethnic groups into: `White', `Black Caribbean and Black Other', `Black African', `Indian', `Pakistani and Bangladeshi', `Chinese and Other groups'. 11 Overall after excluding observations with missing data and trimming outliers the sample is made up of 250,742 native and 13,894 immigrant men and women aged between 16 and 65.
12 Lindley (2007) showed that most UK immigrant and minority ethnic groups are better educated on average, compared to their White counterparts, in terms of their highest National Vocational Qualification (NVQ). 13 Consequently, it might be interesting to see whether they are also more or less likely to be over-educated. The existing literature provides a number of approaches for measuring over-education. 14 Following Battu and Sloane (2004) , this paper adopts a distributional approach where a comparison is made between the occupational mode highest NVQ to that highest NVQ held by the respondent. That is, `required' education is equal to the mode NVQ qualification for that individual's three-digit occupation, calculated separately for a younger age group (16-35) and an older age group (36-65), as well as by survey year in order to minimise bias associated with occupational skill upgrading. Over-education is defined as having highest NVQ level above the required level.
Contrariwise under-education is defined as having a NVQ level below the required level.
15 Table 1 shows the percentage of educational mismatch for immigrants and natives by ethnicity. The final rows show that male natives tend to have the required level of schooling (48.4%) compared to being under-educated (29.1%) or being over-educated (22.5%).
Compared to men, there are more females over-educated (28.7%) and with required education (50.6%) and fewer with under-education (20.6%). However, we might expect some degree of gender difference given that women are over represented in lower NVQ level occupations (see Dex and Lindley 2007) . Amongst the British born, most minority ethnic groups are more likely to be over-educated compared to Whites, with Black Caribbean/other workers being the only exception.
[ Table 1 These results are consistent with Dex and Lindley (2007) who found higher percentages of over-education for Black African, Chinese and Other non-white groups.
The econometric modelling
Following the existing literature on mismatch between education and occupation, the econometric model incorporates a three-regime ordered logit model. 16 The latent variable 
where Y i are log gross weekly earnings and X ik is a vector of k covariates containing the usual socio-economic characteristics (size of firm, region of residence, marital status, age, ethnicity, English speaking country of origin and immigrant arrival cohorts A final word on the specification of the wage equations, given that the ORU variables use occupational status, is that it is not possible to correct for employment selection bias.
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However, all the results presented are robust to employment selection for the hedonic specification. 26 Similarly, it is not possible to control for endogenous education choices using these data. 27 However, the clear advantage of using the QLFS is that it is the only UK survey to provide adequate sample sizes for analyzing immigrant and ethnic minority groups. 
The determinants of required, over and under-education.
The key marginal effects for the ordered logits are contained in Table 2 Battu and Sloane (2004) .
[ Table 2 here]
The immigrant arrival cohort variables are positive and significant which supports the existence of detrimental immigrant cohort quality effects to those who arrived later than 1959, with much larger differences to those who arrived after 1990. This may reflect changes in immigration brought about by enlargement of the European Union which led to more low ability workers coming to the UK. 31 Unemployment rate on entry to the labour market has the expected positive sign, which provides some evidence of detrimental scarring on over-education incidence.
To say something about assimilation towards natives, one can compare the effect of age across immigrant and native groups. Immigrants demonstrate a slightly steeper profile than natives which provides little evidence of economic assimilation effects. Immigrants that arrived into the UK education system are 8.7 percentage points more likely to be overeducated compared to those who arrived directly into the labour market, whilst arriving in a period of high unemployment has a positive effect of around 1.3 percentage points. 
The effect of over and under-education on earnings.
To assess the effect of education on pay, both the `ORU' and the `hedonic' earnings specifications are estimated, as described in section 3. The equations are estimated separately for white natives, non-white natives, South Asian natives (Indian and Pakistani), Black natives (Black Caribbean/other and African), white immigrants, non-white immigrants, South Asian immigrants and Black immigrants. 32 The results for the `Other' non-white group are not presented because this group is considered too heterogeneous to provide sensible analyses.
The estimates for immigrants and natives are presented in Table 3 . 33 Again only key results concerning returns to education and English language are discussed. 34 There is a positive return for English spoken in the country of origin of around 2 percent for white men and women, although interestingly this effect is not statistically significant for nonwhite immigrants. This again may provide some evidence of increased immigration from largely White non-English speaking countries such as those in the European Union.
[ Table 3 here]
In the ORU for men, over and above all other characteristics (including ethnicity and English spoken in the country of origin) the premium to required education is higher for South Asian immigrants at 0.204 log points (22.6%) and White immigrants at 0.180 log points (19.7%), whilst this is lower for Black natives at 0.158 log points (17.1%), compared to White natives of 0.171 log points (18.5%). 35 The premium for the over-educated is positive and significant across all groups (except South Asian natives), although the coefficients are smaller than for required education in all cases as one would expect.
Therefore, an over-educated worker earns more than a worker with the required schooling level (employed in their own occupation) but less than they could earn should their actual and required education be equalized.
Comparing across groups, the over-education return is largest for white natives at 0.117 log points (12.4%) which is consistent with Battu and Sloane (2004) who found around 13 percent for whites using a different UK data set. 36 The return is smaller for the composite group of non-white immigrants (11.6%) and non-white natives (10.1%) but is smaller still for white immigrants (8.5%) and also when further distinction is made between Black and South Asian immigrants (both around 8%). There is no significant over-education premium for South Asian native men.
Over-education penalties are given by the difference between the required education and over-education returns, since this provides the benefit of attaining a match between actual highest qualifications held and those required in the occupation of employment. These penalties are largest for South Asian natives (19.7%), followed by South Asian immigrants (13.2%), white immigrants (10.4%), white natives (5.5%), Black immigrants (4.3%) and are the smallest for Black natives (3.7%). 37 The negative earnings effect associated with being under-educated ranges between 1 and 2.3 percent across all groups, where these are smaller than the returns for required education for all groups (except South Asian immigrants)
which is in keeping with the consensus in the existing literature (see Hartog 2000) .
In the hedonic model, the return to occupational skill level (over and above highest qualifications) is noticeably larger for South Asians (12.6% for natives and 11.1% for immigrants) and also White immigrants (11.7%), whilst the return to having a higher degree that exhibit the highest difference between required and over education, given that there is no significant over-education premium for this group. This is followed by white natives (12.2%), South Asian immigrants (8.4%), Black immigrants (6.1%) and South Asian natives (6.1%).
In terms of gender differences, Black native women exhibit higher over-education penalties compared to their male counterparts (3.7% for men compared to 17.3% for women). White native women also show large gender differences (5.5% for men compared to 12.2% for women). Conversely, female South Asian immigrants and natives, as well as Black immigrants exhibit lower over-education penalties compared to their male counterparts (South Asian immigrants penalties are 13.2% for men compared to 8.4 percent for women). This suggests the detrimental gender differences observed for White women do not extend across all ethnic groups, despite South Asian women showing similar percentages of graduates compared to South Asian men in Lindley (2007) and exhibiting much higher rates of over-education in Table 1 .
The hedonic model shows similar returns to working in a highly skilled occupation for white natives (12.8%), Black natives (11.5%) and white immigrants (12%) and South Asian immigrants (14.2%), but lower returns for Black immigrants (8.9%) and South Asian natives (7.1%). Non-white natives also appear to suffer lower returns to graduate highest qualifications since NVQ level 4 earn 32.9 percent and NVQ level 5 earn 39.8 percent more than those with no qualifications, compared to white natives (49.4 % and 67.7 % respectively). This result holds across separate South Asian and Black native equations.
White and non-white immigrants appear somewhere in between these two extremes but unlike men, ethnic differences for female immigrants are not overly apparent.
Conclusions
This paper investigates whether immigrants are more or less likely to be over and undereducated in the labour market and whether there is evidence of economic assimilation. The data allow the distinction between immigrant groups whilst controlling for important ethnic differences. Secondly, the paper compares earnings premiums associated with required, over and under-education, as well as occupational skill levels and returns to highest NVQ levels, for separate ethnic groups within our native born and immigrant set.
After conditioning on socio-economic characteristics, some non-white natives (all men, as well as Indian and Pakistani/Bangladeshi women) are more likely to be over-educated compared to White natives. Relative to White immigrants, Black African and Other nonwhite immigrants are more likely to exhibit over-education. The results also suggest that the most recent immigration cohorts are more likely to experience over-education, whereby there is little evidence of economic assimilation effects. This is perhaps as a consequence European Union enlargement reducing the average ability level of more recent immigration cohorts.
In terms of the returns to education and the effect of over-education on earnings, South QLFS 1993 QLFS -2003 Data are unweighted. * denotes significant at 5 percent level, whilst ** significant at the 10 percent level. The dependent variable takes the value 0 for under-educated, 1 for matched and 2 for over-educated. Unreported controls include survey year, marital status dummy, children dummy, 2 firm size dummies, 10 regional dummies and a manufacturing dummy. Default category is unmarried, not a home owner, has no children, employed in a firm with less than 25 employees, lives in the South East, not employed in manufacturing and white. For the immigrant equation there is the extra default of arriving in the UK before 1959. One advantage of using the QLFS is that is provides adequate sample sizes for analyzing immigrant and ethnic minority groups. 10 The sample therefore excludes 1982 and 1722 men and women (around 20 percent of the total immigrant sample) who have an `other' highest qualification and who arrived in the UK after they had left full time education (labour market entrants), since these immigrants should be the only group that with foreign qualifications as their highest qualification attained. Table A1 in Lindley (2007) shows that the excluded sample, are on average, slightly younger, more likely to live in the South East, as well as arriving relatively more recently. This may suggest a recent increase in the number of migrants entering the UK with foreign qualifications as their highest, but it also suggests that a substantial proportion of recent migrants entered directly into the UK labour market and somehow acquired UK qualifications. Not surprisingly, the excluded sample have slightly higher average schooling levels supporting the decision to exclude these immigrants from the lowest National Vocational Qualification (NVQ) category, where `other' qualifications are placed. Moreover, labour market entrants with foreign qualifications as their highest exhibit slightly lower gross weekly earnings on average, this may provide some evidence that foreign gained qualifications are undervalued in the UK labour market. 11 Black Caribbean and Black Other groups generally both share a Caribbean background and are therefore combined (see Holdsworth and Dale 1999) . The numbers of Chinese are too small to be reliable in most analyses and we therefore exclude them from our discussion. 12 Trimming the top and bottom 1 percent of the earnings distribution involved a further loss of 7624 observations from our sample. 13 Highest National Vocational Qualification levels are generated as per the guidelines provided in the QLFS user guide. This is a 5 point scale where an NVQ level 5 represents a post-graduate qualification and a NVQ level 1 represents high school level qualifications. Details are provided in Table A2 of Lindley (2007) . 14 The `objective' measure based on the Dictionary of Titles definition of a graduate job is based on the level of education required for a particular occupation, but as shown by Van der Velden & Van Smoorenburg (2000) it may overestimate the incidence of over-education because it does not cover the full range of jobs in a particular occupation and some job evaluations may have grown obsolete. Secondly, there is the `subjective' definition of over-education which is based on whether a respondent feels that their job is commensurate with their qualification level (see Chevalier (2003) . This measure is not possible using the QLFS since this question is not contained in the survey. Finally, there is the `distributional' measure of over-education which is usually defined as possessing some level of education above the mean or mode occupational level. Dex and Lindley (2007) provide a detailed comparison of ethnic differences derived using different methods for calculating over-education. Generally, over-education is lower and ethnic differences are smaller using occupational mode highest NVQ levels compared to using occupational schooling averages. 15 A more accurate measure for over-education could be attained if occupation data were available at a more detailed level than the 3 digit. The main advantage of these data however, is that they are drawn from one of the only UK data sets that allow the comparison of immigrants with UK qualifications to natives, whilst making the distinction between minority ethnic groups. 16 The results are qualitatively robust to the choice of error structure implied by the ordered logit model when compared to a multinomial logit. A full set of estimates are available from the author on request. 17 All these variables are thought to influence the likelihood of over-education. There is some evidence that those living in the South East (especially in London) are more likely to accept a position for which they are over-educated possibly because of the positive experience (and relatively higher wages) associated with living in London, although larger labour markets may allow for better matches especially for dual earner couples. Marriage and children might impede geographical mobility, whilst the prospect of working in a large firm may also be seen as a concession for accepting a job for which one is overqualified. There is also some evidence that younger workers are more likely to be over-qualified. Dolton and Silles (2001) provide a more detailed discussion on the determinants of over-education. 18 For immigrants there is a linear relationship between survey year (Y), arrival cohort (C) and years since migration (M), whereby Y=C+M. Hence the years since migration cannot be included in the equations. 19 See http://www.aneki.com/english.html for a list of English speaking countries. 20 For natives and immigrants who arrived in the UK as children or students (education entrants) this is the unemployment rate for the year the worker left full time education. For immigrants who arrived directly into the UK labour market (labour market entrants) this is the unemployment rate during the year of arrival. 21 All earnings data were deflated to a common year. All models are estimated using weekly earnings, although using hourly wages provides qualitatively similar results. 22 Careful attention is paid to the specification of the wage equation by progressively building up the controls from an initial `base' model which contained only education. These results are available from the author on request. 23 If γ2 >0 this suggests that an over-educated worker will exhibit a higher return than a worker with the required education employed in their own occupation. If γ1 > γ2 then an over-educated worker will have a smaller return than a worker with required education but who is efficiently matched into an appropriate occupation. 24 One would expect γ3 <0 since such a worker will exhibit lower returns than all workers with the required level (within their own occupation and those who have the same level NVQ as themselves). This model is linked to the `job competition' model where marginal productivity resides in the job rather than the worker (productivity and wages are assumed fixed in relation to specific jobs). 25 The unemployed, by definition, do not have an occupational status. 26 The results are robust to selectivity correction and a full set of results are available on request. However, please note that the choice of instruments is a contentious issue. The instruments used here included `unemployment rate on entry into the UK labour market' `partner's wage', `local unemployment rates' and `home ownership' All these instruments were found to be correlated with wages. The selectivity corrected estimates are in line with Blackaby et al. (2002) who correct for selectivity bias and observe small changes in the white/non-white earnings differential of around only one percent. 27 The QLFS is a cross-section survey of adults and there are no retrospective questions asking about childhood, family background, number of siblings or any potential instrument for education. Fortunately, a valuable literature has emerged that evaluates the accuracy of OLS coefficients against results derived from careful elimination of a range of biases, including measurement error and endogenous education choices (see Dearden 1999a Dearden , 1999b ). The conclusion of this literature is that failure to control for ability and family background characteristics that influence education choices will bias OLS estimated upwards, while measurement error can lead to a downward bias. Hence OLS estimates provide quite reasonable estimates of the true returns to education. 28 Furthermore, the sampling design implies excellent coverage for immigrants since it uses stratification and avoids clustering, thus providing good geographical reporting. This is important because many immigrants are concentrated in specific areas and a clustered sampling design could well omit coverage of key immigrant conurbations. 29 Likelihood ratio tests (test statistics of 131.12 for men and 96.90 for women) reject the null hypotheses of common slope coefficients between immigrants and natives. Hence the structural determinants of over/under education are immigrant status specific. Similarly, a likelihood ratio test (test statistic of 1270.85) rejects the null hypothesis of common slope coefficients between men and women. Hence the structural determinants of over/under education are gender specific. A full set of estimates are available from the author on request. 30 The default category consists of white with no qualifications, unmarried, has no children, employed in a firm with less than 25 employees, lives in the South East and is not employed in the manufacturing sector. 31 In 1981Greece became a member of the EU, whilst in 1986 Spain and Portugal also joined. In 1995 there was further enlargement when Austria, Finland and Sweden joined. 32 Chow tests (test statistics of 9.32 for men and 5.21 for women) reject the null hypotheses of common slope coefficients between immigrants and natives. Hence the structural determinants of earnings differ across immigrant status. Further Chow tests (test statistics of 2.05 for men and 4.55 for women) reject the null hypotheses of common slope coefficients between native born ethnic groups, as well as between immigrant ethnic groups (test statistics of 6.79 for men and 4.05 for women). 33 The default category consists of unmarried, no children, employed in a firm with less than 25 employees, lives in the South East and is not employed in the manufacturing sector. There are extra defaults of being Caribbean in the non-white equations, being Black Caribbean in the Black equations and being Indian in the South Asian equations, as well as arriving in the UK before 1959 and not being from an English speaking country of origin in the immigrant equations. 34 A base model containing no controls for the ORU variables was estimated and in most cases this shows that including controls does not change the results substantially. A full set of results are available on request. 35 Where percentages can be calculated using [exp(β)-1] x 100. It is acknowledged that some differences are small and therefore may not be statistically significant. 36 Battu and Sloane (2004) used the Fourth National Survey of Ethnic Minorities 1994. 37 These are calculated as [e(γ1 -γ2)]x100 using equation (1). For example this is [e(0.171-0.117)]x100 = 5.5 percent for white natives and [e(0.180-0)]x100 = 19.7 for South Asian men.
